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An  adamantinoma  is  a  very  rare  primary  bone  tumor
occurring  almost  exclusively  on  the  anterior  surface  of  the
tibia.  Its  appearance  in  imaging  has  been  little  described
[1—5].  To  date,  only  one  pediatric  series  has  been  published;
it  included  six  cases,  all  developed  at  the  expense  of  the
anterior  tibial  cortex  [1].  The  largest  series  in  the  radio-
logical  literature  reported  22  cases  of  adamantinoma,  only
three  of  which  occurred  on  the  posterior  surface  of  the  tibia,
but  the  age  of  the  patients  was  not  speciﬁed  [2].  We  report
the  case  of  an  11-year-old  boy  with  an  adamantinoma  on
the  posteromedial  side  of  the  tibia.  The  imaging  data  sug-
gested  the  diagnosis  of  an  adamantinoma  despite  its  atypical
topography.  The  child  was  treated  surgically.
Observation
An  11-year-old  boy  was  referred  from  the  Children’s  Surgery
and  Orthopedics  Clinic  because  of  persistent  mechanical
pain  in  the  right  leg  following  a  traumatic  injury.  The
child  had  no  particular  medical  history.  Clinical  examina-
tion  showed  no  sign  of  local  swelling.  X-rays  of  the  right  leg
revealed  an  osteolytic  lesion  of  the  tibia,  possibly  associ-
ated  with  a  pathological  fracture  (Fig.  1).  An  additional  MRI
(Fig.  2)  and  CT  scan  (Fig.  3)  were  performed  to  precisely
assess  the  extension  of  the  tumor  to  the  bone  marrow  and
soft  tissue  (MRI)  and  to  determine  the  degree  of  cortico-
trabecular  osteolysis  (CT).  All  the  imaging  was  compatible
with  an  adamantinoma  except  for  the  posterior  topogra-
phy.  A  chest  X-ray  did  not  ﬁnd  any  pulmonary  metastasis.
Following  surgical  biopsy  (Fig.  4),  histological  examination
conﬁrmed  the  diagnosis  of  classic  adamantinoma.  Surgical
resection  was  performed.  Nine  months  later,  the  child  had
no  locoregional  recurrence  or  metastasis.
Discussion
Adamantinomas  represent  0.1  to  0.5%  of  all  primary  bone
tumors  [2].  In  the  huge  majority  of  cases,  they  involve  the
anterior  cortex  of  the  tibial  diaphysis.  In  2006,  Van  Rijn
et  al.  [1]  reported  six  cases  of  adamantinoma  in  children.  By
combining  them  with  all  the  pediatric  cases  described,  they
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http://dx.doi.org/10.1016/j.diii.2014.01.011nce of a multilocular, discreetly expanding, lytic, condensing bone
esion of the tibial diaphysis. It is accompanied on the lateral side
f the cortex by a periosteal reaction of chronic appearance.
btained  a  total  of  119  cases  of  adamantinoma  (65  boys  and
4  girls).  The  mean  age  at  the  time  of  diagnosis  was  12  years.
s  in  the  adult,  the  preferred  site  of  adamantinomas  is  the
ibia:  the  diaphysis  is  affected  in  60.4%  of  cases,  the  proxi-
al  metaphysis  in  13.9%  of  cases  and  the  distal  metaphysis
n  24.8%  of  cases  [1,6].  Other  long  bones  are  much  more
arely  affected  (femur,  ﬁbula,  tibia  and  ipsilateral  ﬁbula)
1—6].
In  histopathological  terms,  an  adamantinoma  is  a  tumor
haracterized  by  the  presence  of  a  variable  proportion  of
pithelial  cells  within  osteoﬁbrous  tissue.  There  are  twooma  (predominance  of  the  osteoﬁbrous  component)
nd  classic  adamantinoma  (predominance  of  the  epithe-
ial  component)  [6].  Osteoﬁbrous  dysplasia,  osteoﬁbrous
. Published by Elsevier Masson SAS. All rights reserved.
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Figure 2. MRI of the right leg. Transverse slices show a well delimited lobulated lesion of the posteromedial side of the tibial cortex,
isointense with T1-weighting, hyperintense with T2-weighting and enhancing signiﬁcantly after intravenous gadolinium injection. The lesion
concerns virtually the whole of the medullary cavity. There is no extension to adjacent soft tissues.
Figure 3. CT scan of the right leg centered on the lesion (CTDI, 5.41 m
destruction of the posteromedial side of the tibial cortex and the chroni
No fracture line is visible.
Figure 4. Photograph and intraoperative X-rays. Cortical destruc-
tion and medullary inﬁltration are clearly visible.
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TGy). 2D reconstructions show the dense margins of the lesion, the
c periosteal reaction on the anterolateral side of the tibial cortex.
ysplasia-like  adamantinoma  and  classic  adamantinoma  are
sually  considered  as  distinct,  but  possibly  linked  entities,
he  prognosis  for  which  decreases  in  this  order.  For  suit-
ble  therapeutic  management,  it  is  essential  to  differentiate
steoﬁbrous  dysplasia  from  an  adamantinoma.  Indeed,  oste-
ﬁbrous  dysplasia  is  a  benign  bone  tumor,  most  frequently
ncountered  in  children.  On  the  contrary,  an  adamanti-
oma,  more  commonly  encountered  in  adults,  is  locally
uite  aggressive,  can  recur  locally  and  metastasize  at  a  dis-
ance  (lungs,  bone)  [4].
The  adamantinoma  characteristically  affects  the  anterior
ortex  of  the  tibial  diaphysis.  To  our  knowledge,  only  three
ases  of  posterior  cortical  involvement  have  been  reported
o  date  [2].  In  X-ray  images,  an  early  adamantinoma  appears
s  a  small,  unifocal,  or  more  rarely  bifocal,  eccentric  cor-
ical  lesion  (tibia  and  ipsilateral  ﬁbula),  with  no  associated
eriosteal  reaction  [1,2].  At  a more  advanced  stage,  the
umor  has  a  ‘soap  bubbles’  appearance  [1,2]. Peripheral
steosclerosis  is  common,  and  cortical  destruction  and  a
eriosteal  reaction  may  also  be  associated.  MRI  is  the  ﬁrst
ine  examination  to  perform  to  determine  the  extension  of
he  tumor  into  the  bone  marrow  and  neighboring  structures.
wo  types  of  presentation  have  been  described:  a  solitary
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or  bifocal  lobulated  lesion  or  many  small  nodules  grouped
into  one  or  more  foci  [2].  The  signal  from  the  lesion  and  its
enhancement  are  not  speciﬁc  but  the  topography  (anterior
tibial  cortex)  is  more  evocative.  In  imaging  it  is  impossi-
ble  to  differentiate  between  an  osteoﬁbrous  dysplasia-like
adamantinoma  and  a  classic  adamantinoma  [2]  but  certain
features  could  point  towards  osteoﬁbrous  dysplasia  or  an
adamantinoma  [2].  A  lesion  extending  in  height  (more  than
10  cm  on  average),  ‘moth-eaten’  margins  and  invasion  of  the
medullary  cavity  would  rather  indicate  an  adamantinoma
[2,3,5].
Block  resection  of  the  tumor  with  healthy  margins,  then
reconstructive  surgery  are  considered  as  the  most  appro-
priate  treatment  for  an  adamantinoma.  No  radiotherapy  or
chemotherapy  has  proved  effective.  With  suitable  surgical
treatment,  the  prognosis  for  adamantinoma  is  excellent  (10-
year  survival  rate  of  87.2%  [6]).  However,  long-term  clinical
and  radiological  monitoring  is  necessary  because  of  the  risk
of  local  recurrence  or  metastasis,  which  can  occur  many
years  after  the  initial  treatment  [4].  This  risk  is  directly
related  to  the  quality  of  the  surgical  resection  and  thus
requires  early  diagnosis  and  precise  locoregional  staging.
Imaging  is  therefore  essential  for  optimal  management  of
these  patients.
To  conclude,  we  have  reported  the  case  of  an  adamanti-
noma  of  the  posterior  tibial  cortex  in  a  young  boy.  Imaging,
particularly  MRI,  was  very  useful  for  evaluating  the  exten-
sion  of  the  tumor  into  the  bone  marrow  and  allowed  precise
preoperative  staging.
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